
O 

5 

Patented Feb. 6, 1940 

UNITED STATES 

2,189,726 

PATENT OFFICE 
2,189,726 

METHOD OF PURE FYNG BENZOIC AC) 

Courtney Coraower, St. Louis, Mo., assignor, by 
mesne assignments, to Monsanto Chemical 
Company, a corporation of Delaware 
No Drawing. Application June 16, 1930, 

Serial No. 461,659 
6 Claims. 

This invention relates to the purification of 
benzoic acid containing acid impurities and it 
has particular application to the separation of 
Small amounts of phthalic and maleic acids from 
a crude benzoic acid product. 

Benzoic acid made from phthalic acid invari 
ably contains a Small amount of phthalic acid 
and may contain some maleic acid. (The term 
“phthalic acid' as used herein is to be understood 
as contemplating either phthalic acid or the 
anhydride or a mixture of both.) Although the 
amount of phthalic acid impurities present in 
Such crude benzoic acid product may be small and 
indeed insufficient to have any harmful effect, the 
demands of the trade are. Such as to require a 
product containing only minute, amounts of these 
impurities. 

Heretofore it has been suggested that phthalic 
acid be separated from benzoic acid by precip 
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itating the former from a gaseous mixture. It 
has also been suggested that benzoic acid be 
purified by treating the crude solid material with 
a solution of bisulphite. While these processes 
improve a product containing lage amounts of 
impurities they are inadequate for the purpose of 
separating amounts of impurities, particularly 
phathalic acid, which do not exceed 1% of the 
total. 
One object of this invention is to provide a 

method of purifying crude benzoic acid contain 
ing acid impurities whereby a product, is obtain 
able which for practical purposes is absolutely 
pure. 
This invention likewise contemplates a com 

mercially feasible and readily adoptable process 
for removing phthalic acid impurities from a 
benzoic acid product whereby the amount of such 
phathalic acid impurity may be reduced to negli 
gible proportions. 

Benzoic acid is manufactured commercially by 
various methods. Among these, the processes 
utilizing phthalic acid or its salts as a raw man 
terial are attractive but suffers the disadvantage 
of offering a difficult problein in the refining of 
the crude produirt, Alioreover inasrn 11(ch as ben 
zoic acid produced by other than the phthalic acid 
process contains no phthalic acid the presence 
thereof is prejudicial from a marketing stand 
point even though its presence is not harmful. 

I have found fhat the quality of benzoic acid 
made from phthalic acid may he improved very. 
materially, to Ohtain products of almost any de 
gree of purity if one subjects fluid benzoic acid 
to the selective purifying action of an aqueous 
medium. One convenient way of effecting this 
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object is to steam distill benzoic acid and sub 
Sequently condense the vapors whereby distinct 
layers of benzoic acid and water are formed which 
may be separated conveniently by decantation. 
The aqueous layer is thereby brought into equili 
brium with the liquid and will be found to contain 
both phthalic and benzoic acids. However, the 
ratio of phthalic acid to benzoic acid which is 
dissolved is substantially greater than that of the 
product remaining undissolved. Thus, a crude 
product containing 1% phthalic acid may be 
refined by one such treatment to produce a prod 
uct containing less than .05% phthalic acid. It 
is to be noted that the resulting product may be 
Subjected to a second purification treatment in 
which case the amount of phthalic acid may be 
reduced to a smaller amount. In this Way I 
have been able to prepare benzoic acid contain 
ing less than .001% phthalic acid. 

In lieu of the steam distillation one may heat 
the crude benzoic acid to render it molten and 
Subsequently agitate it with a quantity of pure 
Water or Water Saturated with benzoic acid where 
by the selective dissolution of phthalic acid is 
effected. The degree of equilibrium attained be 
tween the aqueous phase and the molten benzoic 
acid phase is, of course, a function of the extent 
of agitation. Although benzoic acid melts well 
above the boiling point of Water at atmospheric 
pressure, when benzoic acid is heated in the pres 
ence of an excess of water it melts below the 
boiling point, the precise melting point thereof 
being dependent upon its purity. For example, 
a mixture of water and benzoic acid containing 
substantial amounts of phthalic acid melts be 
low 90°. As the purity of benzoic acid increases 
the melting point rises, but in no case exceeds the 
boiling point of the aqueous mixture. 
Whether One distis the crude benzoic and 

separates the two liquid layers or agitates the 
molten benzoic acid in the presence of water the 
principles upon which this invention is founded 
are the same, namely the selective dissolution 
of the acid impurities by means of an aqueous 
medium. Although I prefer to employ the steam 
distillation process since it enables one to effect 
siraultaneously the separation of non-volatile in 
purities and affords a continuous, convenient 
mode of operation, satisfactory results may be 
cbtained. Without the steam distillation step. 
A detailed description of one method of prac 

ticing this invention is hereinafter set forth: A 
quantity of crude benzoic acid is steam distilled 
from a molten mass maintained at 45°-65 C. 
The fraction which condenses above 101-03 C. 
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is permitted to form into two layers-an aqueous 
laier and a molten benzoic acid layer. The actus 
ous layer is retlined continuously to the racej 
tacle containing the crude material undergoing 
Steam distillation. One should adjust the con 
densing tenperature to obtain a condensate con 
sisting essentially of equal amounts by Weight of 
Water and benzoic acid. 
In general, since the volatility of phthalic an 

hydride increases with the temperature One 
should maintain as low a temperature as is 
otherwise practicable, having due regard for the 
fact that the lower the temperature of the crude 
product undergoing steam distillation the more 
steam is required which in turn, when condensed, 
will result in the dissolution of proportionately 
greater amounts of benzoic acid products. 

t is advantageous to add a Snail quantity of 
a basic material such as Sodium carbonate to the 
crude benzoic acid before Steam distillation, the 
amount utilized being in slight excess of the mol 
equivalent of phthalic acid present in the charge, 
Substantially as described in my copending ap 
plication Serial Nunnber 438,632, now Patent No. 
1937,383. 
By proceeding as described herein above, a 

crude product which contains 64% of phthalic 
acid may be refined by a single operation to One 
containing .8% phthalic acid. The resulting 
product can be treated a second time to clbtain 
one in which the phthalic acid is reduced to less 
than .03%. I have repeated these refining oper 
ations and have obtained products containing 
imperceptible amounts of phthalic acid. 
While many methods for refining benzoic acid 

have been suggested heretofore, particularly for 
the removal of phthalic acid inpurities, the 
present process affords a process Which is more 
easily adapted to commercial practices and does 
not require the careful control or skilled Super 
vision necessitated by the former processes. Al 
though I have described in detail an embodinent 
of my invention involving the use of steam distill 
lation, it will be apparent from the description 
herein that the invention is not so limited but 
contemplates broadly the use of an aqueous 
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medium for the selective dissolution of phthalic 
acid from benzoic acid. 
What I claim is: 
1. In the purification of benzoic acid contain 

ing phthalic acid impurities the steps comprising 
scrubbing the crude molten benzoic acid with a 
noi-basic aqueous liquid mediurn capable of dis 
Solving phthalic acid and subsequently Separat 
ing the aqueous medium from the Scrubbed 
benzoic acid. 

2. The method of purifying benzoic acid Con 
taining water soluble impurities which comprises 
scrubbing benzoic acid while in a molten State 
with water and separating the water while in 
liquid state from the scrubbed benzoic acid. 

3. the method of separating Small amounts of 
phthalic acid from beinzoic acid which comprises 
treating the crude benzoic acid while in a liquid 
condition with water to dissolve the pinthalic acid 
and finally separating the Water from the benzoic 
acid. 

4. The raethod of separating small aimounts of 
pitalic acid from benzoic acid which coil prises 
scrubbing the crude benzoic aeid while in a 
molten state with Water whereby phthalic acid is 
dissolved from the benzoic acid and separating 
the ini raiscible layer's of benzoic acid and Water 
containing the phthalic acid inpulities. 

5. The method of separating Small amounts of 
water soluble organic acid inpurities from crude 
benzoic acid which coinprises treating such 
clude benzoic acid while in a molten state with 
water under conditions whereby a Substantial 
proportion of the impurities are dissolved and 
allowed to for into an innisicible aqueous layer 
and separating such aqueous layer from the un 
dissolved molten benzoic acid ayel'. 

8. The process for the production of pure 
bazoic acid which fo ises treating crude 
bezoic acid cbtained frain pitialic anhydride 
with a Small amount of Water which is Sufficient 
to dissolve any phthalic acid and phthalic an 
hydride present, thereby hydrating the phthalic 
anhydride, and separating the Solution from the 
be: Zoic acid. 

COURTNEY CONOWER. 
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